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154) CnOCOB BAKyyMHPOBAHHH flATHHKOB 
ABCOJBOTHOrO flABJlEHHH H yCTPOBCTBO . 
flJW ErO OCymECTBJlEHHH 

(57) H3o6peTeHHe otkochtch k koht- 
ponbHo-HSMepHTeJiBHoft TexHHKe H no- 

SBOnAeT nOBMCHTb HaA^HOCTb pa6oTM 

AflTYHKa 3a cueT yMeHbmeHHH ocTaroti- 



Horo AaBJiieHHin b onopHoft KaMepe. 
OTKaMKy BOSAVxa M3 onopHoii hojeocth ' 
ocyiq^cTBnRioT uepes reTTepHbifi ^nmbrp 
5, noMeme.HHbifi b oTBepcTHe BaKyy^01pye^ 
Moro Kopnyca 4. Ilocjie BbipaBHHBamiH 
AaBJieHiffl b onopHoil noJiocTH k bo bccm 
BaicyyMHOM 6oKce pTsepcTHe b HHnnene 
6 saBapHBaioT h noABepraioT c6opKy 
HarpeBy ao T-pw nornomeHHH ra30B 
noporiKOo6pa3Hb!M rerrepHMM MarepHa*^ 
noM 4iHJibTpa 5* FeTTepHuft ^HAbTp 5 
nonyMaioT cnexaHHeM nopomKoqGpasHoro 
MarepHana, sanojiHHior^ero npocTpaHCTBo 
MescAy ceT4aTi)tMH KonnaHxaMH. IIpH sa- 
BapHBaHHH OTBepcTtiA B HHnnejie 6 
^iHHbTp 5 npeAOxpaHHeT itiyBCTBHTenbHuA c 
aneMeHT 7 or epuar pacnjiaBJieHHoro 
MaTepHana. 2 c.n. 4^jiu» 2 wi. . / 
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HsoGpeTeuHe otkochtch k Koftrpojib'- 
HO-HdMepHTejibHOit texHiucep b MacT~ 
HOCTH K AATWKaM, npe/piasHaweHHUM 

AHH HSMepeHHA aiO^OJIIOTHOrO A^BneHHH. g 

Itenbio H3o6peTeHHH HsnRercifi noBU** 
meHKe naneamocTH pa6oTu AaTMioca aa 
CMeT yMeHbmeHHH ocTaTo^Horo AaaneHHH 
B onopHoii KdMepe, 

Ha ^HT.l noKaaana KOHcrpyKxuiH 10* 
AaTMHxa a6cojnoTHoro AaBJieuHH, noaBo- 
AHKQaH peajmaoBaTb npeAnaraeMbifi cno^ 
C06; Ha 4»Hr,2 - reTTepnuit jnvibTp. 

BaKyyMHpoBaHHe h repMeraaaiufH 
onopHMX nonocTeii a^tmhkob a6cojtioTHo- if 
ro AfiBJieHHH no npeAnaraeMOMy cnoco6y 
ocyiuecTEJiHioTCH cjieAyRXOHM o6pa30M, 



ilaTMHK KOHCTpyKTHBHo p as AeJieHHbljl 
Ha ABe nojiocTHy HSMepHTejibHyio - pa- 
6oHyio (orpiaHHMeHHyio npHeMHbiM mTyi^e- 

POM H BOCnpHHHMaiOQlHM 3JieMeHTOM 2) 

H onopHyio - BaicyyMiipyeMyR} . (orpaHH- 

MeHHyiO BOCnpHHHMawmHM 3JieMeHTOM 2i 

BHeniHHM KopnycoM 3 h BaKyywHpyeMbiM 
xopnycoM a) noMeonaioT b BaKyyMHufi 
6oKc. IIpeABapHTejibHo b OTBepcrae 
BaKyyMHpyeMoro Kopnyca A noMemawT 
reTTepHbifi 4)HnbTp 5 h wbctko 4)hkch- *^ 
pywT'HHnnejib 6 b BaxyyMHpyeMOM Kop- 
nyce 4 c noMoiubio aJieRTpoHHO-nyueBoft 
MSiH aproHHO-AyroBoii' csapKH. B sany- 
yMHOM 6oKce coaAaexcH A^Bnefme paapn- 
KeHHfl nopHAKa 10*^ - 10"^ mm pt;ct. 
H no HcreHeHiiH onpeAejieHHoro BpeMeHM| 
aasHCHQiero or o6beMa onopHOH nojiQCTM, 
BHyTpeHHero AHaMerpa HHnnejiH > h pas- 
MepoB rexTepHoro ^jmibxpa (npaKTH- 

qeCKH 3TO BpeMH COCTaBJIHCT OT 20 MMH 

AO 2 m), KOPAa AasneHHe b onopHoft 
nonocTH BbipaBHHBaeTCK c AaBnemieM bo * 
BCCM BaKyyMHOM 6oKce, OTBepcTue b hhh- 
neJie 6 aasapHBaeTCHy tbm caMbiM noji- 
HocTbK) saMbiKaeTCH oebeM onopHoft no- 
no cth, TaK KaK MejKAy HHnneneM 6 H. 
MyBCTBHTejibiibiM aneMBHTOM 7 (aanpHMepi 
MeTanjionneHOMHbiM TeHsonp^odpaaoBaTB* 
nen) cymecTByex sacjioH b bha^ reTTep- 
Horo <5)HJibTpa 5, T9 hpn CB€*pKe o6ecne- 
HMBnercH AOCTaxoMHan aan^HTa H3MepH- 

TGJIbHOti CXQMbl HyBCTBHTenbHOrO 3Jte- 

Menxa 7 ot nonaAaHHH na nee 6pw3r 
pacnjiaBneHHoro MeTanna, CBajpKa 3a- 
KJiioHHTenbHoro niBa. (BHyTpeHHero oTBep* 
cTHfl HHnnenii) ocyiuecTanneTcit Heno- 
cpeACTBeHHo B BaKyyMHOM 6oKce, Ana 
^ero MomeT 6biTb HcnoJibaoBano hoakoji- 
naMHoe ycxpofiCTBo ycranoBKH sneKTpoH- 
HO-JiyveBofi csapKH. 
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nocJie CBapKH c6opKy noABepraioT 
Harpesy ao TeMnepaTypw, cootBeTCT- - 
Byioqefi TCMnepaType nomomeHHH rasoB 
nopomKooapaaHMM reTxepHUM MaTepnanoM 
MHHHManbHoe bpcmk BbwepxxH c6opKH 
npH. TaKoft TemepaType aojucHo 6wTb He 

MBHeei BpeMCHH, npH KOtopOM AaTqHK 
fiyABT OKOH«iaTeJIbHO TepMOCTa6HJIH3Hpo. 

Ban, flaHHoe BpeMH 6yAeT aasHceTb qx 
MaccM H o6beMa AaxtiHKa, o6beMa rex- 
TepKoro ycxpolicxBa h t.a. 

ycTpoficTBO BaicyyMHpoBaHHH AaxHH- 
KOB a6cojiioTHoro AaBneHHH coAep»aiT 
BaKiryMHpyeMti^ Kopny c 4 ( ^wr • 2 ) ^ b 
KOTopOM ycTaHOBJieHW revxepHbift ^auiBTp 
5 H HHnnejib 6« B cboio oqepeAb rex- 
TepHbtA 4a<nbTp 5 coctoht h3 AByx'cex- 
^axbix KOJina^KOB: Hapynnoro KojinatiKa 
8 H BHyTpeHHero KOjmatiKa 9, a npo- 
cxpaHCTBO MejRAy KOJiiiaHKaMH aanoJiHeHo 
nopGaKoo6pa3Hb!M MaxepHajioM (rexTep- 
HUM cocTaBOM lO) , npeACTasniuoii^M co- 
6oi5 cocTaB, HanpHMep. hs THTana h 
MaruHH, AaHHUH cocTas (b copTHome- 
HHH, Z: THTaH 60-65, MarHHft 40-35) 
noMemaeTCH MeacAy AByx ceTMaTbix koji- 
naHKOB H cneicaexcH npH 560-600^C 
MeiW co6oft H CO CTeHKaMH KonnatQcoBt 
nocjie Hero roTOBbifi rcTTcpHuft ^ouibTp 
5 ycTaHaanHBaeTCH B c6opKy 'AaxHHKa. 
B pesyjibxaTe onepaqKH cnexanHH reT- 

TepHuA ^KHbTp 5 CTanOBHTCH eAHHbIM 
MOHOAHTHbIM 6JIOKOM, H Sa CHBT STOrO 

. HCKnioHaeTCH paccbinanHe nopomKoo6pa3- 
Horo MaTepMajta h nonaAaHHe ero b 
onopHyw nonocTb Ha nyBCTBHTejibHtnlf 
ajieMCHT AaTMUKa. 

AaTHHKH adcoJiKiTHoro AaBneHHH c 
BBeAeHHbtM B HHX ycTpoftcTBOM BaKyyMH- 
posaHHH pa6oTaioT b pacnoipeHHOM TCMne- 
parypHOM AHanasoHe. 

*opMyna H3b6peTeHHH 
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t ; Cnoco6 BaKyyMHposaHHH AaTHHKoa 
aOconioTHoro AaBneHHH^ aaicnioqaioiqKilcH 
B OTKa^Ke Mepea HHnnenb BosAyxa hs 
onopHoii KaMepu AaTWKa, noMe^enHoro 
50 B BaxyyMHbiii 6okc, o t jt k h a kv - 

0^ H ft C H TBM, HTO, C UeJIbK) nOBU- 

meHHfl HaAeHHOcTH paOoTu AaTHHKa aa 
cw^T* yMeHbmeHHH ocTaTOMHoro AaaneHHH 
B onopHoil KaMepei npoyaBOAHX oxKau- 
55 Ky -BoaAyxa uepea o6naAaKnuHft rexxep- 
HbiMH CBOftcxaabOf ^iHnbxp, ooMemenHbifl 
B cKBoanoe oxsepcxue Kopnyca onopHoft 
KaMepUy repMeTH3Hpy»T oxsepcTHe khh- 
nem h HarpeBaior AaTMHX ao TeMnepa- 
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Typw, npH KOTopoft npoHcxoAHT aACop6* 
tpiii radoB B 4)HnbTp, 

2. ycTpoftcTBO flnn BakyyMHposaHHH 
AaruHKOB aficoJiioTKoro naBJieHKH, coAep- 
TROsnee HHnnejib, ycTaHOBJieHHuft coocho 
CO cKB03HbiN oTBcpcTHeM Kopnyca AaTW- 
Ka CO cTopoHbi onopHoft KaMepbi, o t - 
jtHHaioqeecH reM* mto, c 
uenbto noBhimeHKH HaAcxHOCTH pa6oTu 
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B Hero BBeA^H 4^KnbTp« aaKpenneHHuft b 

CKB03H0M OTBepCTHH KOpnyca MfBXAy 

onopHoA KaMepoil h HHnneneM, npH^eM 
g ^HJibTp BbmoJiHeH B BHAe cexMaTbDc Kon- 
naMKOBy pacnonoHeHHtDC CBOHMH luinHHA** 
PHMecKHMH MacTHMH APyr B APyre^ a 
npocTpancTBo MexAY TopnaMH Korniatf- 
KOB 3anoJiHeHo nopomKoodpasHbiM Mare- 
^0 pHanoM, o6naAaiomiM reTTepHUMH CBOfl- 

CTSaMH. 
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METHOD FOR THE EVACUATION OF ABSOLUTE- PRESSURE SENSORS 
AND DEVICE FOR THE CARRYING OUT OF THE METHOD 



(57) The invention pertains to measuring & test equipment, 
and provides an opportunity to improve the reliability of a 
sensor on account of reducing the residual pressure in the 
support cell [chamber] . The evacuation of the air out of the 
support cell is carried out by way of the a getter filter 5, 
spaced in the orifice of the casing 4, which is being evacuated. 
After the pressure in the support cell and in the entire vacuum 
box is equalized or compensated, the orifice in the nipple 6 is 
welded, and the assembly is subjected to heating up to the 
temperature of the absorption of the gases by the powdery getter 
material of the filter 5. The getter filter 5 is produced as a 
result of sintering [clinkering] of the powdery material, filling 
the space between the latticed top caps. When the orifice in the 
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nipple 6 is welded, the filter 5 protects the sensitive element 7 
from the splash of molten material. 2 diagrams. 

The invention pertains to measuring and test equipment, in 
particular to sensors, designed to measure absolute pressure. 

It is an object of the invention to improve the reliability 
of the sensor operation on account of reducing the residual 
pressure in the support cell. 

Fig. 1 shows the structural design of a sensor for the 
measuring of the absolute pressure. Fig. 2 shows the structural 
design of a getter filter. 

The evacuation and hermetical sealing of the support cells 
of the absolute-pressure sensors in accordance with the proposed 
method is carried out as follows. 

From the standpoint of the structural design of the sensor, 
the latter is divided into two cells, namely a measuring and 
working cell (which is delineated by means of a pipe union and a 
receiving element 2), and a support-evacuating cell (delineated 
by the receiving element 2, the outer casing 3 and the casing 4, 
which is being evacuated) . A getter filter 5 is spaced beforehand 
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into the orifice of the casing 4, which is being evacuated, and 
the nipple 6 is rigidly fixed by means of electron-beam or 
argon-arc welding into the casing 4, which is being evacuated. A 
rarefaction [expansion] pressure, having a magnitude in the range 
from 10"^ to 10~'' mm of Hg is- generated in the evacuated box, and 
after a certain time has elapsed, which is contingent upon the 
volume of the support cell, the inner diameter of the getter 
filter and the size of the getter filter (for practical purposes, 
this time constitutes 20 minutes to 2 hours), when the pressure 
in the support cell becomes equal to the pressure in the entire 
vacuum box, the orifice in the nipple 6 is welded, and in such a 
way the volume of the support cell is completely closed. Because 
of the fact that between the nipple 6 and the sensitive element 7 
(e.g., a metal-film strain gauge transducer) there exists a 
shutter or barrier in the form of a getter filter 5, a sufficient 
protection of the measuring diagram of the sensitive element 7 
against the penetration into it of a splash of molten metal is 
ensured when the welding is done. The welding of the final 
weld-seam is carried out directly in the vacuum box, to which end 
a sub-cap device for the setting up of the electron-beam welding 
may be used. 

^ After the welding is done, the assembly is subjected to 
heating up to a temperature, corresponding to the temperature of 
the absorption of gases by the powdery getter material . The 
minimal exposure time of the assembly at such a temperature 
should be less than the time at which the sensor will ultimately 



be thermally stabilized. The said time will depend upon the mass 
and the volume of the sensor, the volume of the getter device, 
etc. 

The device for the evacuation of absolute-pressure sensors 
comprises a casing , which is being evacuated, (Fig. 2, in which 
casing 4 there are spaced a getter filter 5 and a nipple 6. On 
its turn, the getter filter 5 consists of two meshed caps, 
external 8 and internal cap 9, while the space between the caps 
is filled with powdery material (getter composition 10), which is 
a composition, consisting of titanium and magnesium. The said 
composition (at a ratio, in %, of titanium 60 to 65, magnesium 40 
to 35) is spaced between the two meshed caps, and is sintered at 
a temperature of 500 to 600 ""C on its own and with the walls of 
the caps, after which the ready getter filter 5 is spaced into 
the sensor assembly. Thanks to the sintering step, the getter 
filter 5 becomes a single, monolithic unit, and on account of 
this, the strewing of the powdery material and its infiltration 
into the support cell upon the sensitive element of the sensor is 
precluded. 

The absolute-pressure sensors, having a device for the 
evacuation, introduced into them, operate in an expanded 
temperature range. 

CLAIM 



4 



1. Method for the evacuation of absolute-pressure sensors, 
consisting in the evacuation by way of a nipple of air out of the 
support cell [chamber] of a sensor, spaced in a vacuum box, 
characterized in that with an aim of improving the 
reliability of the operation of the sensor on account of reducing 
the residual pressure in the support cell, an evacuation of air 
is carried out by way of a filter, possessing getter properties, 
which filter is spaced in the through orifice of the casing of 
the support cell, the orifice of the nipple is hermetically 
sealed, and the sensor is heated up to a temperature, 
corresponding to the temperature at which the adsorption of the 
gases into the filter takes place. 

2. Device for the evacuation of sensors of absolute 
pressure, which device comprises a nipple, coaxially mounted with 
respect to the through orifice of the sensor casing on the side 
of the support chamber, characterized in that in order for the 
operational reliability to be improved, a filter is introduced 
into it, which is fixed in the through orifice of the casing, 
between the support cell and the nipple, whereby the filter is 
designed in the form of meshed or latticed caps, whose 
cylindrical parts are spaced one into another while the space 
between the butt-ends of the caps is filled with powdery 
material/ possessing getter properties. 

US DEPARTMENT OF COMMERCE/US PTO 
STIC/Translations Branch 
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